On the Feed-back Mechanism of Chinese Stock Markets  by Lu, Shu Quan et al.
 Physics Procedia  25 ( 2012 )  749 – 755 
1875-3892 © 2012 Published by Elsevier B.V. Selection and/or peer-review under responsibility of Garry Lee
doi: 10.1016/j.phpro.2012.03.153 
2012 International Conference on Solid State Devices and Materials Science 
On the Feed-back Mechanism of Chinese Stock Markets
Shu Quan Lu1*, Takao Ito2, Jianbo Zhang1
1School of Business Shandong University in Weihai Weihai, Shandong Province, China  
2Dept. of Business Administration Ube National College of Technology Yamaguchi, Japan  
Abstract 
Feed-back models in the stock markets research imply an adjustment process toward investors’ expectation for 
current information and past experiences. Error-correction and cointegration are often used to evaluate the long-run 
relation. The Efficient Capital Market Hypothesis, which had ignored the effect of the accumulation of information, 
cannot explain some anomalies such as bubbles and partial predictability in the stock markets. In order to investigate 
the feed-back mechanism and to determine an effective model, we use daily data of the stock index of two Chinese 
stock markets with the expectational model, which is one kind of geometric lag models. Tests and estimations of 
error-correction show that long-run equilibrium seems to be seldom achieved in Chinese stock markets. Our result 
clearly shows the common coefficient of expectations and fourth-order autoregressive disturbance exist in the two 
Chinese stock markets. Furthermore, we find the same coefficient of expectations has an autoregressive effect on 
disturbances in the two Chinese stock markets. Therefore the presence of such feed-back is also supported in Chinese 
stock markets. 
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1.  Introduction 
A price-to-price feed-back theory of stock markets was frequently published in newspapers and 
magazines rather than scholarly journals while the Efficient Capital Market Hypothesis (ECMH) had 
become wildly accepted by financial economists in the 1970s. Feed-back models in the stock markets 
research imply an adjustment process toward investors’ expectation for current information and past 
experiences. In order to investigate the feed-back mechanism and to determine an effective model, we use 
daily data of the stock index of two Chinese stock markets, Shanghai Stock Exchange and Shenzhen 
Stock Exchange, from January 2007 to June 2008 with the expectational model, which is one kind of 
geometric lag models. 
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Along with feed-back models, the other important concept is the dynamic long-run equilibrium. It is 
important for financial markets to contain the dynamic long-run equilibrium; otherwise there exists some 
arbitrage opportunities for investors. Error-correction and cointegration are often used to evaluate the 
long-run relation. If there are evidences to reject the hypothesis of cointegration, arbitrage opportunities 
could remain for a long time and feed-back mechanism could be considered existing in the long-run 
process.
The main contributions of this paper are to construct geometric lag models to trace the response of a 
stock market to the other stock market and to determine an effective model. We also perform the test of 
the long-run equilibrium of stock markets, in other words, we test error-correction or the cointegration in 
different stock market.  
The rest of this paper is organized as follows. In the next section, we review some previous literature 
of the ECMH and error-correction theory. And we introduce the frame of error-correction or 
cointegration. We aslo describe expectational model which depicts explicitly the necessary structure of 
preferences that underlies the formation of expectation in Section 3. Section 4 focuses on data and 
methodology of this paper. An empirical analysis of the two Chinese stock market including statistical 
results and discussion of the feed-back of stock markets, are contained in section 5. The final section 
concludes. 
2. Background 
The ECMH was widely considered to be proved beyond doubt around 1970s under the rubric of the 
‘theory of random walks’ in the finance literature and ‘rational expectations theory’ in the economics 
literature. Jensen (1978) pronounced ‘there is no other proposition in economics which has more solid 
empirical evidence supporting it than Efficient Markets Hypothesis’.  
Too many anomalies, however, which seemed to be inconsistent with the ECMH, had been observed 
all along. In light of the principles of the ECMH, the stock markets should have no memory, which 
means that the past stock prices could not have influence on the future prices, but many anomalies and 
events have fed skepticism. Lu, Ito, and Voges (2008) prove that returns recorded by the Shenzhen 
component index of China exhibit long memory processes.  
Some financial economists and statisticians believe that stock prices are at least partially predictable. 
The stock prices’ serial correlations might well reflect the process of people gradually understand the 
meaning of important events with a systematic cognitive pattern so that important events seem to be 
incorporated into stock prices slowly1.
Two stock markets exist in China: Shanghai Stock Exchange and Shenzhen Stock Exchange. We are 
interested in understanding whether the information from a stock market will have a bandwagon effect on 
the other stock market. For example, how does the composite index at Shanghai Stock Exchange respond 
to the component index at Shenzhen Stock Exchange, or how does the component index respond to the 
composite index? Generally speaking, we have an intuition that trends of two stock markets have tended 
to move together; hence, a feed-back could exist in two stock markets.  
According to the suggestion of Campbell, Lo, and MacKinlay (1997), even though the stock price is 
not stationary, there is a stationary linear combination of prices and dividends, so that prices and 
dividends are cointegrated, or have the error-correction form. In addition to dividends, popular variables, 
which may be forecasting variables for stock prices or returns, include ratios of price to dividends or 
earnings and various interest rate measures. We may assume that each stock index of two Chinese stock 
exchanges and some forecasting variables are cointegrated. Can we make use of the error-correction form 
to describe the relation between the component index and the composite index?  
In modeling the response of economic variables to some stimuli, as one kind of geometric lag 
models, the expectational model developed by Nerlove has come to play an important role when a feed-
back takes place. Nerlove (1958) systematically exploits psychological factors related to uncertainty of
                                                          
1 According to the ECMH, however, the news spreads very quickly and is incorporated into the stock prices without delay.
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the formation of expectations. In this paper, we study the feed-back mechanism of the two Chinese stock 
markets. We take advantage of the expectational model to analyze whether an expectation based on 
information of a stock market has a significant influence on price of the other stock market. We find that 
the model of accumulation of information can be constructed based on geometric lag in the feed-back 
between the two stock markets. 
3. ERROR-correction and Expectation Models 
Many economics variables show nonstationary, however, a linear combination of integrated 
nonstationary variables could be stationary, and such variables are said to be cointegrated. Because 
cointegrated variables have the linked trends, their time paths are influenced by the extent of any 
deviation from long-run equilibrium; hence, the short-run dynamics must be influenced by the deviation 
from the long-run relationship. The dynamic model implied by this discussion is one of the error-
correction.  Furthermore, for any set of I (1) variables, the series of integrated of order 1, error-correction 
and cointegration are equivalent representations. 
There are two stock markets in China. Assume that each stock index and a forecasting variable are 
cointegrated. Could two stock indexes be also integrated? 
Let Y is the composite index of Shanghai Stock Exchange, X is the component indexes of Shenzhen 
Stock Exchange, and W is a forecasting variable, for example, the interest rate measures, or dividends. 
Assuming that Y and W are cointegrated, we get a stationary linear combination of Y and W, which may 
be written as  
yWY HT  1                                                         (1) 
where 1T  is a coefficient which differs from zero, and yH  is a stationary disturbance. From Equation (1), 
we can get 
yYW HT  1                                                       (2) 
Assuming that X and W are cointegrated, we also get a stationary linear combination of X and W, which 
may be written as 
xWX HT  2                                                         (3) 
where 2T  is a coefficient which differs from zero, and xH  is a stationary disturbance, and then substitute 
(2). This gives 
yxYX HHTT   12                                                 (4) 
Because yH  and xH  are stationary disturbances, YX 12 TT   is stationary. Hence, Y and X are 
cointegrated, or have the error-correction form. The idea of cointegration is highly relevant in financial 
study. For example, the composite index of Shanghai Stock Exchange must move in unison with the 
component index of Shenzhen Stock Exchange; otherwise there exists some arbitrage opportunity for 
investors. In theory and practice, such a cointegration can exist after adjusting for transaction costs and 
exchange-rate risk (Tsay, 2002). There are some important ways to test for cointegration. Two 
methodologies developed by Johansen (1988) and Kleibergen and Paap (2006) are always used to test for 
cointegration by determining the rank of S. If the tests of cointegration shows that tY  and tX  are not 
cointegrated, there seems to exist some arbitrage opportunity for investors between the two stock markets 
in China. Hence, the feed-back mechanism should be considered to capture the feature of dynamic 
arbitrage opportunity. 
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      Suppose that expectations are usually formed by aggregating current information and past experience 
in the expectational model. Since the pioneering work of Koyck (1954), the geometric lag has been often 
considered in the expectational model. The expectations also represent the accumulation of information. 
      Suppose that the explained variable, tY , depends upon the average value expected to prevail from 
now on, *tX ,
tY =D +
*
tXE + tH
where D  is the intercept parameter, E  is the slope parameter, and tH  is the disturbance. 
Furthermore, the explanatory variable, *tX , called expectations variable, is revised in accord with 
deviations from current experience; specifically, *tX  based on information available at time t might be 
written as 
*
1
*
 tt XX = ))(1(
*
1 tt XXO                                      (5)
where tX  is the current observation and O  is the coefficient of expectations, lies between zero and one, 
and is analogous to the elasticity of expectations. Equation (5) is transformed into 
*
tX = tXL
1)1)(1(  OO where L is the lag operator. Hence, we have the geometric distributed 
lag model, 
tY =D + it
t
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i X 

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Dhrymes (1969) develops the recursion method to estimate the above equation. A recurring variable tX
~
is constructed, 
1
~
X = 1X
tX
~
= tX + 1
~
tXO        for tt 2                                           (6) 
Pesaran (1973) and Schmidt (1975) emphasize the importance of the truncation remainder problems 
which normally arises in the estimation of distributed lag models when the samples are small. In the case 
of large samples, however, the truncation remainder may be deleted. Hence, for large samples, we rewrite 
Equation (5) as 
tY =D + tX
~
)1( OE  + tH                                             (7)
Maximum likelihood estimation procedures may estimate the parameters of Equation (7) under a wide 
variety of alternative sets of assumptions regarding disturbance terms' properties. 
4. Data and Methodology  
As authoritative statistical indicators widely adopted by domestic and overseas investors in 
measuring the performance of Chinese stock markets, many indices are compiled and published by 
Shanghai and Shenzhen stock exchanges. We choose the composite index of Shanghai stock exchange 
spanning the period from Dec 31, 1991 through Sep 30, 2009, and the component index of Shenzhen 
exchange, spanning the period from Jan 3, 1994 through Sep 30, 20092.
For the observed sequence, t=1, ……, T, we define tY  to be the last composite index of Shanghai 
Stock Exchange and tX  to be the last component index of Shenzhen Stock Exchange. 
                                                          
2 Data is retrieved on Oct 20, 2009, from http://vip.stock.finance.sina.com.cn/. 
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Firstly, we consider the error-correction model about tY  and tX . Secondly, we construct the 
expectational model which can be used to describe the feed-back mechanism. Thirdly, we consider error-
correction in panel data. 
Of particular importance is to construct the expectational model to analyze the feed-back mechanism. 
The feed-back in financial markets is often called a price-to-price propagation. When speculative prices 
go up, this may heighten expectations for further price increase. The feed-back may also propel further 
downward price movements if share prices continue their downward trend. Feed-back models can 
produce complicated dynamics and geometric lag models. 
Intuition suggests that investors of Shenzhen Stock Exchange can revise their expectation for the 
change of the composite index of Shanghai Stock Exchange to determine their component index of 
Shenzhen Stock Exchange, and vice versa. Because of 362 observations which are regarded as large 
sample in our study, we use the expectational model to construct two equations as to Equation (7). 
tY = 1D + tX
~
)1( 11 OE  + t1H                                             (8)
tX = 2D + tY
~
)1( 22 OE  + t2H                                             (9)
In Equation (8) and (9), let tY
~
 and tX
~
 be computed recursively. Investors of Shanghai Stock Exchange 
use the coefficient of expectations, 1O , to adjust their expectation about the component index of 
Shenzhen Stock Exchange, and investors of Shenzhen Stock Exchange use 2O  to adjust their expectation 
about the composite index of Shanghai Stock Exchange. If 1O  and 2O  are systematic heuristics, the 
effect of disturbances, t1H  and t2H , can be carried out across periods with the same coefficients, 1O  and 
2O , respectively. In order to test the specification, we develop assumptions about disturbances as follows: 
itH = it
p
j
jtii w¦
 

0
,HO , itw ДNID (0, 
2
iV )
where i = 1, 2, and p is the lag length. 
5.  Statistical Results  
We perform the cointegration tests of Johansen (1988) and  Kleibergen and Paap (2006) for tY  and tX .
Table 1 Johansen (1988) Tests for Cointegration 
maximum rank trace statistic 5%   critical value 
0 7.3923 15.41 
1 0.6679 3.76 
Table 2 Kleibergen and Paap (2006)  rk LM Test of Rank of Matrix 
Test of rank = 0  rk= 7.39    Chi-sq(4)        p-value=0.12 
Test of rank = 1  rk= 0.57    Chi-sq(1)        p-value=0.45 
From Table 1 and 2, it is surprised that it could not reject the null hypothesis: the rank of 
cointegrating vector is 0. This result indicates that  tY  and tX  are not cointegrated. 
Table 3 shows ML estimates when the lag length is 4 in Equation (8) and (9). 
Table 3 ML Estimates for Equation (21) and (22)  
ML Estimates for Equation (8) 
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Variable Coeff Std Error T-Stat 
1D 481.92 102.11 4.72 
1E 0.2559 0.005 51.158 
1O 0.2415 0.0022 112.33 
ML Estimates for Equation (9) 
2D -238.07 385.31 -0.6179 
2E 3.4286 0.068 50.359 
2O 0.24 0.0023 104.74 
Based on the ruslts of expectational models about tY  and tX , we may construct error-correction 
model in panel data to evaluate the dynamic long-run equilibrium in tY  and tX . We select the 4
th order 
lag to construct the models as follows. 
ititiittiiit XXYY HPGJI ' '  4,41, )(
If i=1, iY  is the last composite index of Shanghai Stock Exchange and iX  is the last component 
index of Shenzhen Stock Exchange; if i=2, iY  is the last component index of Shenzhen Stock Exchange 
and iX  is the last composite index of Shanghai Stock Exchange. We perform four Westerlund (2007) 
tests for the null hypothesis of no cointegration in panal data. 
Table 4 westerlund (2007) tests for no cointegration in panal data3
Statistic Value Z-value P-value 
Gt -0.512 3.248 0.999 
Ga -6.209 1.209 0.887 
Pt -0.822 2.523 0.994 
Pa -6.678 0.539 0.705 
From Table 4, we do not reject the null hypothesis, H0: iI = 0. Hence, itY  and 4, tiX  are not 
cointegrated in panel data.  
6.  Conclusion 
Feed-back theory is one of the oldest theories of financial markets. While ECMH prevailed in 
scholarly journals, it seemed that the feed-back theory was overlooked. However, ECMH can not explain 
some anomalies of stock markets such as stock markets bubbles. In this paper, we illustrate the feed-back 
models to explain the formation of expectations about stock markets which could lead to bubbles. 
In Chinese stock markets, our empirical analysis shows that long-run equilibrium seems to be seldom 
achieved in Chinese stock markets. Feed-back models for stock prices are often presented as the 
distributed lag. The economic model of expectations is an example of the distributed lag; hence the feed-
back models can be motivated with the expectational model. We use the expectational model, which is 
one kind of geometric lag models, to trace the response of a stock market to the other stock market and to 
determine an effective model. 
                                                          
3 The Ga and Gt test statistics test H0: iI  = 0 for all i versus H1: iI  < 0 for at least one i. These statistics start from a weighted 
average of the individually estimated iI 's and their t-ratio's, respectively. The Pa and Pt test statistics pool information over all the 
cross-sectional units to test H0: iI  = 0 for all i  versus H1: iI  < 0 for all i.
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An empirical analysis of the two Chinese stock markets is carried out in this paper. We find that the 
same significant coefficient of expectations exists in the two Chinese stock markets and the effect of 
disturbances can be continued across periods at the adjustment coefficient which is just the same 
coefficient of expectations. These results show the systematic cognizant about stock market may form the 
common feed-back mechanism for investors which is inconsistent with the ECMH. 
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